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The Connecticut River Basin extends from northern New Hamp-
shire and the Province of Quebec to Long Island Sound. The eastern
limits of the watershed lie in the White Mountains, in New Hampshire.
The western divide of the watershed lies largely in the Green Mountains
of Vermont and the Berkshire Hills in Magsachusetts, The greatest
length of the basin is about 280 miles and its greatest width about
62 miles. The total drainage area is 11,2060 square miles, distributed
ag followss

Canada sseesrssosrsscsosransogerse 115 square miles

New HampshiTe ,esreprsrsssressoees 3,096 K "

Vermont cuiveveevenssrrrsssorensess 3_911 i "

Massachusetts s.vvivenersiereenens 2,712 # o

ConnectiCut voervenvescnerereeenas 1,426 n t
TABLE I

TRIBUTARISS, CONNECTICUT RIVER

H Enterg : Drainage Ares
1Connecéicut River:  in Square Miles

Stream : State 1At Mile + Left : Connecticut

: i above : or ¢ITibU~ . Riyer above

: : Mouth : Right : 8%V . Confluence
Nulhegan.....eoovsas ¢ Vi, . 3 34U, 5 & Right : 151 651
Upper Ammopoosuc..., : N. H, : 324,7 -: Left : 260 945
Israeleseecevsaensa, t No Ho ¢ 312,0 1+ Left ¢ 130 1,266
PassumpsiCe.soeovsess ¢ Vb, ¢ 279,44 ¢ Right : 507 1,651
AmmonoosuC..vvs....0 ¢ No Ho 3 266,2 : Left ¢ HOZ 2,227
WellSeuvovronesoneas 8 V6, 3 265,9 ¢ Right : 99 2,629
WaltSeesoranesnnnesy ¢ Vb, 3+ 246,8 1t Right @ 146 2,866
OmpompanocosuC.,ssv.s 3 Vb, t 224,3 ¢ Right : 136 3,155
WhitGesweasvaasnenss ¢ V&, 1 215.2 : Right : 710 3,358
MasComaee.sssevassss 3 N, H, ¢ 214,2 ¢ Left : 195 4,068
Ottauquechee..vv.. s ¢ Vi, T 210,2 : Right : 223 h , 302
SUZATs v srrearessass ¢ No Ho 1 195,3 : Teft ¢ 274 4, 674
BlacKissosieneseeass ¢ Vb, ¢ 183,1 ¢ Right ¢ 197 5,034
Williams,,seveeaesss ¢ V6. 2 176,4 ¢ Right ¢ 117 ¢ 5,263
Westeieesaesnsoneses ¢ Vi, 2 1492 & Right : 423 5, 744
Ashuelot.....eenvsy. ¢ No H, 2 139,8 : Left : U420 : 6,247
Millers..essesseesqy : Mass, t 126,0 : Left : 390 6,741
Deerfield.v.ueseva., ¢ Mass. ¢ 119,1 : Right : 665 7,174
ChicOpe®..usasessssy ¢ Mass, ¢ 8O,4 ¢ Left ¢ 724 8,303
Westfieldu.s.,,v0.., ¢ Mass, : 75,0 : Right : 520 : 9,075
ScantiCe.veeessse.s, 1t Conn, ¢ 59,5 : Left : 113 9,716
Farmington.......... ¢ Conn. : K”7.1 : Right : 613 9,835
SolMOne o seeconsnss . 2 Conn, ¢+ 17,8 : Leoft ¢+ 182 10,927

The average annual precipitation in the Connecticut River
Basin is fairly well established by records from 14 stations and over
periods of observation of approximately 34 years. The average annual
rainfall varies from about 45 inches in the southern portion to about
36 inches in the northern. " In the vicinity of mountain peaks in Verw-
mont and New Hampshire, however, the value may be as high as 60 inches
for relatively small areas.



Records of run-off and stream flow have been established by
the records of 46 United States Geological Survey gaging stations in
the Gonnectlcut Basin, of ~which 21 have been’ in operation for 20 years
or longer, These data are -also. augmented by the records of municipal,
utility, and prlvate agencies.’

While records of past floods in the Connecticut Basin extend
back nearly 300 years, complete hydrological data are available for
comparatively recent floods only. Fairly good records have been kept
for the last 100 years and form a reliable basig for determining probva-
ble frequencies of recurrence. Older historical records state but
vaguely the magnitude of the floods.

In November 1927 an unuSually severe flood occurred which
caused damages estimated at about $15,000,000, mostly along tridbutary
streams in Vermont. The rainfall from November 2 to November 4 in
Vermont exceeded all previous records and swelled the tributary streams
in this area to unprecedented. proportions. The excessively large run-
off, about 60 per cent, resulted from the ground being well saturated
from a series of preceding minor rainfalls, in themselves somewhat in
excess of normal.p

The flood of March 1936 was by far the' 1argest flood of
record on the lower part of the Connecticut Basin., It was cauged
by a long, continuous, warm rain falling on a snow cover of from. 10
to U0 inches and accompanied by an increase in temperature, In addi-
tion, the rainfall on the southern part of the basin started two days
later than on the northern part, bringing relatively higher discharges
from the lower tributaries. into coincidence with the flood cresgt in
the lower Connecticut River itself. Connecticut River floods of major
proportions had previously resulted from excessive rainfall alone, or
from run-off from melting ice and snow alone. In 1936 the great
flood resulted from a combination of the two, .

The direct losses in 1927 and 1936 are estimated as
$15,526,000 and $34,500,000 respectively. Of the 1936 losses, 93.5
per cent have been classified as "recurring? losses, which can be
reduced or eliminated by proper flood control measures. Indirect
losses are highest in urban and, industrial regions (114 per cent of
direct losses) and lowest in Tural areas (10 per, oent of dirsct
losses), and have a total value throughout the basin of 94, 5 per .
cent of the direct recurring losses. The 1936 flood caused an estia.
mated depreciation of property values of $7M 857, OOO in the area
whlch will be protecteﬁ by the Comprehen31ve Plan.

Average annual direct flood losses, determined from a
mathematzcal solution of flood frequencies and estimated flood
losses by zones at various stages, are put_at. about $1,280 4000,
Annual indirect Plood losges are estimated to be in the neighborn
hood of 31, 219.000 " Annusl losses from depreciation of property

-



HARTFORD , EAST HARTFORD

HARTFORD, OCONN. — MARCH 20, 19386

The normal chonnel of the Connecticut River is indicaled by the bridges in the left
naif of the picture. The flooded area on the exireme right is due o back-water in

the Hockanum River.




SPRINGFIELD, MASS. -— MARCH 20, 1236

DRAINAGE GATE IN CLARK DIKE, HARTFORD, CONN.
SHOWING RELATIVE HEIGHTS OF OLD AND NEW FILLS.




values, taken as the net annual loss of income as a result of the
long term depreciation of values, amounted to about $3,597,000.
These figures indicate a total annual loss of about $6,096,000 in
the Connecticut River Basin chargeable to anticipated future floods
in an inadequately protected valley.

DEFINITE PROJECT.

The area below Hartford, Comn., or south of the watershed
of the Farmington River, amounting to about 812 sguare miles, was
found after extensive hydrological studies to have a negligible ef-
fect upon the flood losses of the valley. It may therefore be dis-
regarded, The area above Fifteen Mile Falls, amnunting to 1,650
squars miles, not only has a measure of control, owing to existing
works, but also lies with respect to the wvalley below it so that it
does not contribute appreciably to the major peaks. Therefores it may
also be disregarded.

_ The critical area in which flood damages may be excessive
is that bounding and tributary to the Connscticut River between Hart-
ford, Conn., and Fifteen Mile Falls, about two hundred and twenty-five
miles above Hartford, amounting in all to about 8,798 square miles.
This 1s approximately 78 per cent of the entire Connecticut Basin.
0f this flood~producing area private power interests and reservoirs
for domestic water supply afford control, varying from partial to
complete, for only 68l square miles, or leqs than 8 per cent of the
total contributing area.

: The present Definite Project was authorized by the Flood
Control Act of 1936, This project is the initial step in providing
adequate flood control for the critical drainage area. It provides
for the construction of eight dams costing $12,764,500 of which local
interests are to pay $2,U484,000 for lands and damazes. The eight sites
selected and three alternate sites are shown in Table II,

TABLE II

DEFINITE PROJEGT RESERVOIRS

¢ D. A, : Type of: Type of

Reservoir : Stream State.sq_ Mi.. Dem :  Spillway
Victory tMoose (Passumpsic) .t 66,0 tEarth 1Side-hill
Tully (Tully (Millers) ,Mass.: 50,0 : do  :Saddle
Surry Mountain t4dshuelot 3N, H.: 100,0 @ do :Side-channel
N, Hartland t0ttauqueches Ve, @ 22,0 ¢ do : do
Union Village ¢Ompompanoosuc t do : 126,0 : do : Saddle
Stocker Pond  :Sugar (N, Ho: 3,4 3 Qo +8ide~hill
Knightville :Westfield tMass.: 164.0 : do 1 Saddle

Bethlehem Jet, :Ammonoosuc :N. Ho: 90,0 : 4o tSide~channel

...3...



Ty ALTERNATE sm:s e s
Priest Pond - :Millers tMass.: 19.0 :Earth  :Side-~hill
Lower Naukeag :Millers i do : 19,7+ do - :Overflow sec-
H : H : t tion
Groton Pond tWells tVte ¢+ 17.3 :Rock filkOverflow secw
H ] H : and : tion
i A N 1. cnncrete

These dams will control a-total'drainage ares of 853 gghare’ miles and
heve a combined capacity of 236,000 acre-feet. “No ‘funds have been pro-
vided for the construction of any of ‘these’ dams.

Had they been constructed, the: dams in the Definite Project
would have had ‘the effect Ziven in Table IIL on flood heights in 1927
and 19736,

TABLE III
EFFECT OF DAMS IN REVISED DEFINITE PROJECT ON- RIVER S?AGE
BEDUCTION e
g ' : Riﬁer'St”: jon. in Feet
: . Station i 1927 Flood s 1936 Flood
White River, Junction, Vt. = ¢ 1.4 4 1.7
Bellows Falls, Vt. : : 3.9 - 2.8
Vernon, Vt. (Tailwater) : 4.9 : 1.3
Montague City, Mass: - : 3.4 v 1,8
Holyoke, Mass. ’ : 1.7 - : 0,6
Springzfield, Mass, : 2.5 H 1,7

Hartford; Conn.

A compact for the construction of flood control works' was
ratified by the four New England states of Massachusetts, Connecticut,
Vermont, and New Hampshire. This compact included provisions for the
immediate construction of three dams and reservoirs in Vermont, three
in New Hampshire, and two in Massachusetis. . Of the eight primary and
three alternate dam sites included in the. compact, all were included
in the 1list of sites in the Definite Project, either as primary or .
alternate sites, This compact, in the form in which it was ratified,
has not been considered acceptable to- the Federal Government by Con=
gress and’ further work ‘on the project as a whole has been halted. At
the present time the ultimate dispoaition of the plan is still uicer—
tain.

An amendment to the Flood Control Act of 1936 provides that:

% & ¥ the plans for any reservoir project may, in the
discretion of the Secretary of War, on recommendation

Y
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DISTRICT  MAP
PROVIDENCE, R.1, DISTRICT
CONNECTICUT RIVER FLOOD CONTROL

U. 5. Enginsar  Office, Providence, Rhode [sland.
A DRAINAGE | STORAQE
NO. RESERVOIR STREAM AREA, 30, M1 FEET
River, 't} 475 15,500
| Mitters Run{Poseumpaic) Vi, 520 16,600
Moote River Possurnpsie)  WE 56. 24,600
Stavens River, V1, 49 T.800
Ammonoosuc  River, N.H, 30 26,800
Wally River, V. 7.3 €500
South_Bronch (Woits) Vi, 45.0 1 4,400
River, Vi 126, 30,2001
Whils River, Wt 226 TT.800
Ayery Srook (White) Vi, 304 800
Flrst Bronch (White) Vi 102.0 24 800
Otougueches River, 13 222.0 48,500
Sugar River, N.H, 2430 60,000
Bleth Hiver, . ¥ 56.0 26,500
West River, . 3260 .| 105000
Aghuslo! Rivar, N.H. 00.0 32
Millers Rivar, Mass. 19.7 3,40
Millers River, Waoss] 1563 50,000
Tully Rivar (Millers)  Mass. 50.0 21,300]
" | Werifiald, Mass.| 164.0 39,300
Gole River{Ammonoosucd N.H 86.0 13,400
| Ammonposac River, NH 2197.0 127,000
Whils River, ¥ 8520 153,000,
66 |West Canaan | Mascomo River, NH. 8O.O 235,700
T. Lok {Moscoma River, MK 0 17,000
534 [Stocher Pond Stochar Brook (Sugar)  NH. 4 11,300/
36 |Ludlow Black Rivar, hil 56.0 3,400
74 [Parkinavilly flack River, vt 142.0 46,200
il 1Millers River, Moss. 65, 4,700
6 1A [Prissl Pond Priest Brook (Millars]  Maoss. 8. 6,000
Tolal 3311, [
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of the Chief of Engineers, be modified to provide addi-
tional storage capacity for domestic water supply or
nther conservation storage, on condition that the const

of such increaged storage capacity is contributed by
local agencies and that the local agencies agree to
utilize guch additional storage capacity in a manner con-
gistent with Federal uses and purposes: * * *,1

Under the foregoing provision enlarged reservoirs for multi-
ple purposes may be built if the site permits and the additional cost
is borne by local interests. Study of the sites hag been made as %o
the feasibility of additional storage and its use for other purposes,

COMPREHENSIVE PLAN,

To provide for more complete flood control of the critical
drainage area and to give needed loeal protection by dikes, addition~
al studies of many reservoir sites. and of congested areasin which high
flood damages had occurred were made,. The results of these studies
were embodied in the Report of Survey and Comprehensive Plan dated
March eo, 1937.

. The Comprehensive Plan contemplates the construction of the
91th dams included in the Definite Project and alsc the construction
of twelve other dams, Seven more alternate gites are included, Table
IV shows these sites.

TABLE IV

COMPREHENSIVE PLAN RESERVOIRS

: ; : : : D, &, : Type of: Type of
Reservoir . Stream rState:Sq, Vi, : Dam i Spillway
¥. Springfield Black V6. : 156,0 :Farth & :Side~hill
: . . seoncrete:
Bireh Hill !Millers tMags.: 156,3 tBarth do
Harvey Lake ~Stevens V6, : 25.0 ¢ do +Saddle
Lyndon Center :Millers Run Ve, ¢ K2.0: do : do
t- (Pagsumpsic) : 1 ot :
South Branch  :S. Branch (Waits) :Vt, : U5.0 : do tMorning-zlory
Gaysville - :White :Vt, : 226,0 :Concrete;Qverflow
' R R ~+ arch : section
East Haven = “:Passumpsic V6, @ U47.5 :Barth  :Side~hill
Newfane :West 1V, 1 326,0 : do +Side~channel
Ayers Brook tAyers Brook (White):Vs, ¢ 30,0 : do ! do
5. Tuabridge :First Branen(White):Vt. ¢ 102.0 : do 2 do
Claremont :Sugar :N, H.: 245.0 ¢+ do 2. do

o



o c. g _h,:;wy ﬁ"k.“: Type of' 3TY@€ of
Reservoir . e Stream - State Sq. Mi.: Dam . : Spillway
' . ALTERNATE SITES EE
Hydeville :Millers - 'Mass.. 65 3 :Earth' tOverflow
S SRR E R $ H “s+ gection
Mascona Léke"'"Mascoma' N, H, ¢ 73,0 Earth & :0verflow
H T % 4w . rconecrete: section
Gale River :Gale River (Ammon— :N, H,: 86,0 :Rock +Side-channel
o % ‘ocsuc} COMETE SEL SRR IS & 1 MRS &
. Centerville  :White - :Vt, - 1 692,0 :Earth & :Overflow -
' : I ¢ - ¢ - tconcrete: section
Perkinsville - :Black tVE. v 142,0 :Earth & :0verflow
: $o tconcrete: section
West Cansaan :Mascoma tN. Ho: 80,0 :Concrete:Overflow
‘ K N : H t section
Ludlow - tBlagk’ - eVt ¢ 5640 tBarth - :$Side-channel
Bath :Ammbnobhuc-J N, Hozo 397 0"Earth '%1?"}gpf-’ -

Dens listed above plus dams in Table 1I constitute the ‘complete list

of dams in ‘the Comprehensive Plan. ' Groton Pond and Lower Naukeagy
listed as alternate sites in the Definite Project Table 1I, are cofi~

sidered as primary dam sites of the Comprehensive Plan; while Stocker
Pond, ‘a ‘primary site in the Definite Project, is an alternate site in
the Comprehen31ve Plan.

The estimated cost of the twenty dans and reservoirs (eagﬁﬁ
in Definite Project and twelve additional) is $34,835,000. Of this .
amount, $10,575,000 is to be paid by local interests for lands and
damages. The total effective flood storage capacity is 644,500 acre~
feet and the drainage' area controlled is'.2,266 square miles, about
- 25.8 per. cent of the total flood producing area of the Connecticut .
Rlver. o o -

Tt 1s estimated that hed the Comprehensi&e:Plén of £lood
control been in operation during the great floods of 1927 and 1936

the maximum stape of the river would have been reduced as shown in“
Table V. :

TABLE V

Connecticut River -

_ 7 Rlver St@ge Reduction in Feet
Btation

_1927 Flood "m"h;” _ 1936 Flood

" fob ws

White River, Junction, Vt. 9,8 : INEC
Bellows Falls, Vt. : 10.5% : 6.7
Vernon, Vt. : 79 = W, 7
Montague City, Mass.’ : 11,7 : 7.4
Holyoke, Mass. ‘ oy 5.6 v 2.7
Springfield, Mass. : 6.5 : 4,8
Hartford, Conn, : 7.0 : 4.8




In addition to the dams and reservoirs, whose principal pur-
pose is to hold back excess flood waters in the upper regions of the
watershed and along the tributaries, there is also contemplated the
construction or augmentation of seven local protective systems of
dikes and walls at Hartford, East Hartford, Springfield, West Spring-
field, Chicopee, Holyoke, and Northampton. The total estimated cost
of the proposed dikes and walls is $12, 165 000. The amount payable
by local interests is $3 603,000

Recommendation has been made that action on the ndditional
reservoirs of the Comprehensive Plan be deferred. Oonsgtruction or
enlargement of the local protective systems at the seven localities
mentioned has been recommended to the Congress, and the report is now
before that body awaiting legislation ‘authorizing and appropriating
funds for construction. -

Construction operations are now under way on local protective
meagures including dike and flood wall construction at Springfield
and West Springfield, Mass., and Hartford, Conn, The work is being
performed with funds allotted from the Emerazency Relief Appropriation
Act of 1937.

The work at West Sprinzfield consists principally of the en-
largement of an’ eéxisting dike 6,100 linear feet longz, just south of .
the Agzawan Bridge alongz the Eastern States Exposition Grounds sn the
Westfield River. The completion of this work will protect the town
of West Springfield against a flood of the magnitude of the 1936 flood,

The Syringfield work consists of the construction of approxi-
mately 3,200 linear feet of earth dike and 1,000 feet of concrete flood
wall along the Connecticut River betwsen the North End Bridgze and the
Boston and Albany Railroad Bridge. The construction will give protec-
tion to that portion of Springfield north of the Boston and Aldany
Railroad against floods .of the magnitude of that of 1936,

The progect at Hartford covers the enlargement of approximate-
ly 11,600 feet of the Clark Dike between the New York, New Haven, and
Hartford Railroad near Wethersfield Avenue and the Airport Road near
the National Guaré Hangar. - This work is the beginning of construction
which when completed will afford protection against floods of greater
magnitude than the 1936 flood.

Detal led desians including contract plans and spec;fications
are being made for the Definite Project dams at Union Village, Vt.,
Surry Mountain, N, H., and Knightville, Mass.

UNION VILLAGE DAM AND RESERVOIR.
The Union Village Dam'is to be located just north of the

town of Union Villagze, Orange County, Vt., on the Ompompanoosuc
River, about four miles abnve its confluence with the Connecticut.

e



- Phe dam will be .a hydraulicnfill earth embankment,: 160 feet
high and 980 feet <in-length, s It .will have a. top.width ofr 20 feet and
a maximum base width of 950 feet. A total of appnoximntely 1,000, 000
cubic yards of earth and 180,000 oubic yards of rpck will be used to
construct the embankment.- ‘ ST _ e .

C A flat crested, curved spillway..}?O feet 1ong, constructed
on rock on the rizht bank, is designed to.’ discharge 52, 000 cubic feet-
per second under a 13-foot surchargze. Its discharge will be carried
around :the.dam.proper in a wide channel to.a: point~well helow the toe
of the dam, where it will rejoin the river. e AR .

: A concrete-lined horseshoe shaped tunnel. 13 feet in dinm
eter and 1,200 feet long, located in rock on the. left. bank. will pro
vide reservoir control. Flow threough the tunnel will be controlled
by two caterpillar type gates operating in a vertical shaft located '
near the center of the tunnel,  Machinery and other -equipment neces-
sary to operate the gates will be housed in an operating house direct-
ly above the gate shaft‘ s : o Ry e

When completed, the dam will have a storawe capacity of o
30,200 acre~feet of water, equivalent to 4.5 inches of run-off over
the drainage ‘area of -126 square miles. above the dam. .. The reservoir
will have an area of about 600 acres at’ spillway slevation- and will.
extend about four miles upatream. .

| SURRY NOUNFAIN DAM AND RESERVOIR, . '. R

- The ;Surry Mountain- Dam - ~will. he in -Cheghire, -County, about

fivo miles nortawest of. Keene,. Ng: Hiy o0’ thecAshuelot Rivern; about

34 miles above. its confluence with .the . Conneeticut River.-- :

: The dam is to be a rolled—fill earth embankment. l 680 o
feet lonp and 8% feet high. It will have.-a top width of 30 feet
and an average base width of 500 feet. A4 total of approximately

. 740,000 oubic yards of :earth and. 160,000 cubic: vards of rock wiil

be. required to construct the - embankment.

. An open side-channel spillway. 360 feet lonp, having a. :
maximum capacity of hl,OOO cubic feet per second ander a. 10-foot g——w
surcharge will te constructed on the right bank., Tts discharge
will be carried in a 30-foot wide channel to & .point well below
the toe of the dan, where it will rejoin the river. :

A concrete—lined horseshoe type tunnel. 10 feet 1n diam-
eter and 390 feet long, driven throuhh rock in the right bank, will
provide reservoir control, - Flow: through:the:tunnel will be con-
trolled by two Broome gates operating in a vertical shaft located
on the upstream side »f the dam. ,Machinery and other ~equipment
naecessary to operate the gateg: will he housged .in the: operating house -
directly above the. zate shafi, ‘ .

8-



Whnen completed, the dam will have & storage capacity of
12,500 acre-~feet of water, equivalent to 6.1 inches of run-off over
the drainage area of 100 square miles above the dam. The reservoir
will be three miles in length and have an area of about 970 acres
at spillway elevation,

KNIGHTVILLE DAM AND RESERVOIR.

The Knightvillée Dam is to be located north »f the town
of Knightville, in Hampshire County, Mass., on the Westfield River,
about 25 miles above its mouth,

It is proposed to construct a hydraulic-fill earth em-
bankment with a height of 140 feet and a length of 1,000 feet. At
the top it will he 20 feet wide with a maximum base width of 885
feet,

A concrete spillway is designed to pass 48,L00 cubic feet
of water per second into the spillway channel.

' Flowage will pass through s tunnel, 850 feet long and 17.5
feet in diameter, excavated throvzh rock in the right abutment. Two
gates, electrically eperated from an operating house nn top of the
concrete section of the dam, will control this flow,

. It is estimated that it will take two years to build this
dam and it will require the placing of about one million cubic yards
of earth,

The reservoir will impound 39,300 acre~feet of water, equive-~
lent to a run-off of 4.5 inches from the watershed of 164 square miles
above the dam. The reservoir will have an area of about 860 acres
and will extend about four miles upstream,




UNION VILLAGE, VERMONT

View of Dam Site from downsiream
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CONNECTIUT  RIVER #1000  CONTROL
UNION  VILLAGE DAM
EMBANKMENT DETAILS NO.2
VERMONT.




SURRY MOUNTAIN, NEW HAMPSHIRE. OVERBURDEN DRILL-
ING. WASHING OUT CASING IN COMPACT MATERIAL.

SURRY MOUNTAIN, NEW HAMPSHIRE. SHOWING DRILL™ RIG
ON RIGHT ABUTMENT CENTER LINE OF PROPOSED DAM
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